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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim l] Micro emulsion pharmaceutical preparation for electroporation which is the 
micro emulsion pharmaceutical preparation for electroporation, and is characterized by 
a micro emulsion coming to contain the aqueous phase, an oil phase, a surfactant, and a 
drug. 

[Claim 2] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1 which is the micro emulsion which has 90% or more of particle size distribution 
in the range whose particle diameter of the above-mentioned micro emulsion is O.lnm - 
lOOnm. 

[Claim 3] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1 which is the micro emulsion which has 90% or more of particle size distribution 
in the range whose particle diameter of the above-mentioned micro emulsion is O.lnm • 
50nm. 

[Claim 4] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1, 2, or 3 whose aqueous phase of the above-mentioned micro emulsion is aqueous 
phase chosen from water, the buffer solution, and the water solution of a salt. 
[Claim 5] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1, 2, or 3 whose oil phase of the above-mentioned micro emulsion is an oil phase 
chosen from vegetable oil, animal oil, saturated fatty acid ester, unsaturated fatty acid 
ester, and medium-chain-fattyacid ester. 

[Claim 6] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1, 2, or 3 which is a surfactant which the surfactant of the above-mentioned micro 
emulsion comes to mix the surfactant and ionic surfactant of HLB 3-7, or comes to mix 
the surfactant of HLB 3-7, and the surfactant of HLB 10-20. 

[Claim 7] Micro emulsion pharmaceutical preparation for electroporation according to 
claim 1, 2, 3, 4, 5, or 6 which is the micro emulsion which the drug of the 
above-mentioned micro emulsion comes to contain in the aqueous phase. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the micro emulsion pharmaceutical 
preparation for electroporation which uses a drug and a physiological active substance 
in the approach of prescribing for the patient to the living body by using electroporation 
and a micro emulsion together in more detail about the micro emulsion pharmaceutical 
preparation for electroporation used in a medical field. 
[0002] 

[Description of the Prior Art] Electroporation is the approach conventionally used for 
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installation of a gene, and is an approach into which carry out the load of the high 
voltage to a cell in an instant, and intracellular DNA etc. is made to introduce. In recent 
years, transderma and to pass and to apply to delivery of the drug from membrane are 
tried in this technique [****** No. 502416 [ three to 1, Proc.NatLAcad.Sci.USA, 
90:10504-10508 (1993)]. Although the hole which is the new reversible root was formed 
to the skin or membrane in electroporation and this hole was used for delivery of a drug, 
the drug of amount sufficient in independent use of electroporation was not able to be 
sent. 

[0003] On the other hand, the micro emulsion was obtained for the first time by Hoar 
etc. in 1943, and is a clear liquid with it. [ remarkable particle diameter and ] [ small ] 
In recent years, the absorption from an alimentary canal encloses a bad peptide etc. 
with this micro emulsion, and the method of promoting that absorption is studied 
(JP,7-2689,A). A micro emulsion is a stabilization particle with a several nm - hundreds 
of nm (nm= nano meter) diameter, and is the drug carrier who can enclose a drug into it. 
According to this, it has a certain amount of absorption facilitatory effect through the 
skin or membrane, but if there is no hole in the skin and membrane which you are going 
to make it absorb, it will not be absorbed, but it has come to make sufficient quantity of 
a drug absorb from the skin or membrane. 

[0004] Thus, when a drug was sent from the skin or membrane, as for transparency of 
the drug from the skin or membrane, an electroporation independent and a micro 
emulsion independent are inadequate, and sufficient drug effect was not able to be 
obtained, such a situation [ in / in this invention person / the conventional technique ], 
and a trouble taking an example various kinds since it be various, when 
experiment and examination be advanced, while enclosing the drug and the 
physiological active substance (this detail in the letter and both be double, and a 
designation be suitably carry out to a "drug") with the micro emulsion, the reversible 
hole be formed in the skin or membrane by electroporation, and the new and useful 
approach of sending a drug effectively in the living body be found out by sending a micro 
emulsion from the hole. 
[0005] 

[Problem(s) to be Solved by the Invention] That is, this invention can increase the 
deUvery effectiveness of a drug in multiplication compared with the case where this 
applies electroporation or a micro emulsion independently, respectively for the purpose 
of offering the micro emulsion pharmaceutical preparation for electroporation faced and 
used for using electroporation and a micro emulsion together. 
[0006] 

[Means for Solving the Problem] This invention is the micro emulsion pharmaceutical 
preparation for electroporation, and offers the micro emulsion pharmaceutical 
preparation for electroporation with which a micro emulsion comes to contain the 
aqueous phase, an oil phase, a surfactant, and a drug. 
[0007] 

[Embodiment of the Invention] Although a hole is formed to the skin or membrane in 
electroporation, only now, a transparency facilitatory effect cannot be desired to the skin 
or the low drug of membrane permeability, and sufficient amount cannot be sent, by 
medicating with micro emulsion pharmaceutical preparation the part which appUed 
electroporation in this invention, absorption of the drug to the inside of the body is 
boiled markedly, and is increased. The particle diameter of the micro emulsion 
pharmaceutical preparation concerning this invention has 90% or more of particle size 
distribution in the range of O.lnm - lOOnm preferably, and has 90% or more of particle 
size distribution in the range whose particle diameter is O.lnm - 50nm still more 
preferably. 

[0008] Namely, even if the particle diameter is too large, it cannot penetrate the hole 
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formed of electroporation, if too conversely small, camiot perform micro 
emulsion-ization suitable for electroporation, or may not have formed it into a micro 
emulsion. Apertures in which it is reversibly formed although the sizes of the hole 
formed of electroporation differ more how, such as an application electrical potential 
difference and an application site, are considered to be a maximum of about lOOnm. For 
this reason, as for the particle diameter of a micro emulsion, it is desirable that it is 
about 0.1-lOOnm. Moreover, since the hole formed in the bottom of a condition with 
comparatively little electrical stimulation becomes still smaller, as for the particle 
diameter of a micro emulsion, it is desirable that it is about 0.1"50nm in this case. 
[0009] As an application mode of the micro emulsion pharmaceutical preparation for 
electroporation of this invention (l) After applying electroporation once [ at least ] to the 
skin or membrane, Make the part absorb a drug with the application of micro emulsion 
pharmaceutical preparation. (2) After applying micro emulsion pharmaceutical 
preparation to the skin or membrane. Make the same part absorb a drug with the 
appUcation of electroporation once [ at least ]. (3) It can consider as the pharmaceutical 
preparation which made the micro emulsion the electrode for electroporation, and one, 
and can carry out by the various technique of applying electroporation and a micro 
emulsion to coincidence. These (l) It does not interfere, even if it applies electroporation 
how many times with time after that in any case of the mode of - (3). 
[00 10] Drawing 1 is drawing showing an example of the electrode for electroporation 
which may be used in the mode of (l) * (2) especially among such application modes. 
Among drawing 1 , 1 is an insulating high polymer film and 2 is a pair of the electrodes, 
two or more thin lines keep spacing by turns between two electrodes as illustration, and 
one is arranged. Spacing of the thin line is about 0.2mm as the enlarged drawing in 
drawing 1 shows it as an example. After making the electrode surface contact the skin 
and membrane on the occasion of use of this electrode, power which is stated to 
inter-electrode below is applied, 

[OOll] As an electrode for electroporation which appUes the pharmaceutical preparation 
of this invention, any of polarizability and non-polarizability are sufficient. Moreover, as 
an electrical potential difference, it is applicable in the range of 10 - 2000 V/cm, and if 
the electrical stimulation to the skin is taken into consideration, it will be preferably 
appUed in the range of 50 - 1000 V/cm. Although there is especially no Hmitation as an 
energization pattern, it is desirable that they are a characteristic pair number form 
wave or a rectangle type wave. If electroporation is energized once or more, 
effectiveness will be seen, but the effectiveness increases, so that there are many counts. 
In consideration of a feeling of electrical irritation, it is desirable that the energizing 
time is the range of 0.1 microseconds - 5 seconds as a tau value (time amount until tau 
appUes and an electrical potential difference declines to about 37%) in the case of an 
exponential, logarithmic wave, and the range of about 0.1 microsecond -100m second in 
the case of a square wave. 

[0012] It is good also as pharmaceutical preparation which made the micro emulsion the 
electrode for electroporation, and one as it sticks in the form where the micro emulsion 
was infiltrated to porous membrane to the skin or membrane as an application gestalt 
of the micro emulsion pharmaceutical preparation for electroporation concerning this 
invention, or it could carry out like an emulsion or lotions and you could apply while it 
has been liquefied, and fiirther shown in drawing 2 . Especially this electrode one 
apparatus pharmaceutical preparation is suitably used, when applying in the mode of 
(3) among said application mode (l) - (3). 

[0013] As for drawing 2 . 3 is an electrode, 4 is an adhesive layer and 5 is a micro 
emulsion maintenance layer. Film (for example, 6 and 6-nylon, a cellulose, cellulose 
acetate, polyvinylidene fluoride, etc.) made fi'om a nonwoven £abric or various 
macromolecules as this micro emulsion maintenance layer 5 can be used, or the polymer 
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gel of gelatin, an agar, polyvinyl alcohol gel, sodium polyacrylate, the sodium 
carboxy methyl cellulose, and others may be used. The micro emulsion of this invention 
is held into these maintenance layer, and it is held. 

[0014] The micro emulsion in this invention contains the surfactant of the aqueous 
phase, an oil phase, and some kinds, and is constituted. As a class of surfactant, HLB 
uses combining the nonionic surfactant and ionic surfactant of 3-7, or the nonionic 
surfactant and HLB of 3-7 use [ HLB ] it combining the nonionic surfactant of 10-20. As 
the blending ratio of coal of each [ these ] component, about the aqueous phase, it is 5 - 
15% of range still more preferably 1 to 20% preferably 0.0001 to 30% (it is below the 
same% of the weight), and a surfactant is used in 50 - 99% of range about 0.0001 ■ 20% 
of range, and an oily component. 

[0015] Although there is especially no limitation as the above-mentioned aqueous phase, 
the water solution which contains salts, such as the buffer solutions, such as ** water, 
** phosphate buffer solution, citrate buffer solution, the carbonic acid buffer solution, 
and the acetic acid buffer solution, ** sodium chloride, potassium chloride, and a 
sodium sulfate, preferably can be mentioned, and a drug is dissolved in these. Moreover, 
although there is especially no limitation as an oil phase, the monochrome of soybean oil, 
desirable sesame oil and desirable vegetable oil lilce olive oil or animal edible oH 
(fatty-acid glycerol ester), saturation or unsaturated fatty acid, and medium chain fatty 
acid (C5 - C18), JI, and triglycerol ester can be mentioned. 

[0016] Moreover, although there is especially no limitation as the above-mentioned ionic 
surfactant, the G 2-ethylhexyl sodium succinate, sodium alkylsulfate (an alkyl part C8- 
C20, preferably ClO- C14), etc. are mentioned, for example. Moreover, HLB is 
mentioned for polyoxyethylene hardening or non-hydrogenated castor oil (the number of 
polyoxyethylene average addition mols is 30-80), polyoxyethylene-glycol 
higher-fatty-acid ester (a fatty acid is a fatty acid of C16-C20 of saturation or partial 
saturation, and the number of addition mols of an average of ethylene glycol is 10-40), 
polyoxyethylene alkyl ether (alkyl parts are C8 ■ C14, and the number of oxyethylene 
average addition mols is 4-25), etc. as a nonionic surfactant of 10-20. 
[0017] HLB moreover, as a nonionic surfactant of 3-7 Monochrome or poly glyceryl fatty 
acid ester (a fatty acid is a fatty acid of C18-C20 of saturation or partial saturation) The 
numbers of fattyacid addition mols per one mol of glycerols are 1-2. The number of 
addition mols of a glycerol further 0-4, A sorbitan fatty acid ester (a fatty acid is 
C16-C20 of partial saturation, and the number of addition mols is 1-3), polyoxyethylene 
hardening, or non-hydrogenated castor oil (the number of oxyethylene average addition 
mols is 3-20) is mentioned. 

[0018] As a drug furthermore used in the pharmaceutical preparation of this invention 
For example, morphine, fentanyl, a pethidine, codeine, buprenorphine. Central 
analgesic one and insulins, such as butorphanol, EPUTAZOSHIN, and pentazocine. 
Calcitonin, a calcitonin related gene peptide, vasopressin. Desmopressin, protireline 
(TRH), adrenocorticotrophin (ACTH), A luteinizing hormone releasing factor (LH-RH), 
growth hormone releasing hormone (GRH), A nerve growth factor (NGF) and other 
stripping factors, angiotensin (angiotensin), Subthyroid hormone (PTH), thyrotropic 
hormone (TSH, silo tropine). Follicle -stimulating hormone (FSH), luteinizing hormone 
(LH), prolactin. Blood serum ****** tropic hormones, choriogonadotropin (HCG), a 
human menopausal gonadotrophin hormone (HMG), A growth hormone, somatostatin, 
somatomedin, glucagon, oxytocin, Gastrin, secretin, an endorphin, enkephalin, a cholest 
kinin, Endothelin, neurotensin, interferon, interleukin. Transferrin, erythropoietin, 
super-oxide dismutase (SOD), A granulocjrte stimulator (G-CSF), an intestinal tract 
vasodilatation peptide (VIP), Peptides, such as a muramyl dipeptide, corticotropin, 
urogastrone, and a Homo sapiens atrial urination peptide (h-ANP) Ataraxics, such as 
karma BAZEPIN, chlorpromazine, diazepam, and nitrazepam. Although sex hormone, 
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such as antihypertensives, such as strong ******s, such as antineoplastic drugs, such as 
PUREO mycin, ADOREA mycin, 5-fluorouracil, and a mitomycin, digitalis, digoxin, and 
digitoxin, reserpine, and clonidine, estradiol, and a testosterone, etc. is mentioned It 
will be used if it is not only these but transderma, and the thing through which it passes 
and which can be sent by membrane. 
[0019] 

[Example] Hereafter, although the example of this invention is explained based on the 
example 1 of an experiment ■ the example 3 of an experiment, of course, this invention 
is not limited by these examples, the example 1 of an experiment - setting - 
administration of salmon calcitonin (sCT) - an example - carrying out - the combined 
effect of electroporation and a micro emulsion, and electrop oration - independent or a 
micro emulsion - independent effectiveness was compared. Moreover, in the example 2 
of an experiment, drug effect with the case where sCT is enclosed with the case where 
sCT is enclosed with the micro emulsion whose mean particle diameter is 5.9nm, and a 
4.3-micrometer emulsion was investigated. The mean particle diameter of the example 
of the formula which furthermore combined various drugs and micro emulsions in the 
example 3 of an experiment, and pharmaceutical preparation, and the micro emulsion 
at that time was shown. 
[0020] [The example 1 of an experiment] 

«example 1-1» Administration of sCT by concomitant use of electroporation and a 
micro emulsion (l) 

<Preparation of a micro emulsion> Salmon calcitonin (sCT, NOVA) Img was dissolved 
in 50micro of water solutions 1 of cow serum albumin (1%BSA), and the sCT solution 
was prepared. On the other hand, lOOmg [ of diglycerol mono-oleate ] (DGMO, daylight 
chemical company make, trade name) and medium chain-fatty-acid triglyceride 
(PANASETO 810, Nippon Oil & Fats Co., Ltd. make, trade name) 1760mg was mixed to 
140mg (Pelex OTP, the Kao Corp. make, trade name) of sulfo succinic acid mold anionic 
surface active agents, and surfactant oil was prepared. In this way, obtained 20micro of 
sCT solutions 1 and 980micro of surfactant oil 1 were mixed, and the sCT enclosure 
micro emulsion was prepared. The particle diameter of a micro emulsion was measured 
with laser light scattering measurement (equipment used = it is the same a 
laser-light-scattering particle-size-distribution measuring device, DLS[ by the Otsuka 
electronic company ]-7000 mold, 75mW of Ar laser outputs, and the following). 
[0021] <Absorption experiment> 200micro of physiological salines 1 was dropped at the 
abdomen after abdomen depilating with hair clipper and a shaver under urethane 
anesthesia, and energization (1 kV/cm, 25microFD) of the Sprague-Dawley rat was 
carried out twice using the electrode shown in drawing 1 . After energization, 
immediately, the physiological saline was wiped oflf and 200microl of the sCT enclosure 
micro emulsion prepared as above-mentioned was applied to this abdomen. After 
appUcation of a micro emulsion, it collected blood from the jugular vein with time, 
centrifugal separation was carried out, and the blood serum was obtained. Subsequently, 
the calcium concentration in a blood serum was measured with the extinction method 
(UV-570nm) using the commercial calcium measurement kit (calcium C Test Wako, the 
Wako Pure Chem make, trade name), and it compared with the calcium concentration 
in the blood serum before medication. 

[0022] «example l-2» Administration of sCT by concomitant use of electroporation 
and a micro emulsion (2) 

<Preparation of a micro emulsion> Salmon calcitonin (sCT, NOVA) Img was dissolved 
in 50micro [ of citrate buffer solution of pH3 containing cow serum albumin ] 
(1%BSA/CB buffer solution) 1, and the sCT solution was prepared. On the other hand, 
160mg [ of diglycerol mono-oleate ] (DGMO, daylight chemical company make, trade 
name) and medium-chain-fattyacid triglyceride (PANASETO 810, Nippon Oil & Fats 
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Co., Ltd. make, trade name) 1760mg was mixed to polyoxyethylene (number of average 
addition mols = 20) mono'oleic acid sorbitan (made in Nikko Chemicals) 80mg, and 
surfactant oil was prepared. In this way, obtained 20micro of sCT solutions 1 and 
980micro of surfactant oil 1 were mixed, and the sCT enclosure micro emulsion was 
prepared. When the particle diameter of this micro emulsion was measured with laser 
light scattering measurement, it was 30.5nm in mean particle diameter. 
[00231 <Absorption experiment> 200micro of physiological salines 1 was dropped at the 
abdomen after abdomen depilating with hair cHpper and a shaver under urethane 
anesthesia, and energization (l kV/cm, 25microFD) of the Sprague-Dawley rat was 
carried out twice using the electrode shown in drawing 1 . After energization, the 
physiological saline was wiped off immediately and 200microl of the above-mentioned 
sCT enclosure micro emulsion was applied to this abdomen. After application of a micro 
emulsion, it collected blood from the jugular vein with time, centrifugal separation was 
carried out, and the blood serum was obtained. Subsequently, the calcium concentration 
in a blood serum was measured with the extinction method (UV:570nm) using the 
commercial calcium measurement kit (calcium C Test Wako, the Wako Pure Chem make, 
trade name), and it compared with the calcium concentration in the blood serum before 
medication. 

[0024] Example of «comparison 200micro of physiological salines 1 was dropped 

for the administration <absorption experiment> Sprague-Dawley rat of sCT by the 
micro emulsion at the abdomen after abdomen depilating with hair clipper and a shaver 
under urethane anesthesia, the physiological saline was wiped off immediately, and sCT 
enclosure micro emulsion 200microl prepared in the example 1-1 was applied to this 
abdomen. After micro emulsion application, it collected blood from the jugular vein with 
time, centrifugal separation was carried out, and the blood serum was obtained. 
Calcium concentration in a blood serum was measured like the example 1-1 ■ the 
example 1-2. 

[0025] Example of «comparison l-2» Administration <preparation of sCT solution> 
salmon calcitonin (sCT, NOVA) Img of sCT by electroporation was dissolved in 50micro 
of water solutions 1 of cow serum albumin (1%BSA), and the sCT solution was prepared. 
20micro of these sCT(s) solutions 1 and 980micro of 1%BSA solutions 1 were mixed, and 
the sCT solution was prepared. 

<Absorption experiment> 200micro of physiological salines 1 was dropped at the 
abdomen after abdomen depilating with hair clipper and a shaver under urethane 
anesthesia, and energization (l kV/cm, 25microFD) of the Sprague-Dawley rat was 
carried out twice using the electrode shown in drawing 1 , The physiological saline was 
immediately wiped off after energization and 200microl was applied for the sCT 
solution to the abdomen. After administration, it collected blood from the jugular vein 
with time, centrifugal separation was carried out, and the blood serum was obtained. 
Calcium concentration in a blood serum was measured like the example 1-1 ■ the 
example 1-2. 

[0026] <Ttest-result> drawing 3 is drawing showing the particle size distribution of the 
micro emulsion prepared in the example 1-1, The same micro emulsion is used also in 
the example 1-1 of a comparison as aforementioned. The mean particle diameter of the 
micro emulsion used in the example 1-1 and the example 1*1 of a comparison as 
drawing 3 is 5.9nm, and had 100% of particle size distribution in the range of 
1.5-20.3nm. Next, drawing 4 is as a result of an absorption experiment. In the example 
1-1 and example 1-2 which used electroporation and a micro emulsion together as 
drawing 4 , both the calcium concentration in a blood serum is falling to 69% before 
administration by the time of 2-hour progress. On the other hand, it fell only to 84% in 
the example 1-2 of a comparison, i.e., an electroporation independent, 77% at the 
example 11 of a comparison, i.e., a micro emulsion independent. This is because 
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absorption of sCT was promoted in multiplication by concomitant use of electroporation 
and a micro emulsion compared with an electroporation independent or a micro 
emulsion independent. 
[0027] [The example 2 of an experiment] 

«example 2"1» The result of said example 1-1 was used. The mean particle diameter 
of the micro emulsion used here is 5.9nm. 

Example of «comparison 2"1» Administration of sCT by concomitant use of 
electroporation and a micro emulsion with a large particle size (3) 

<Preparation of a micro emulsion> Salmon calcitonin (sCT, NOVA) Img was dissolved 
in SOmicro [ of citrate buffer solution of pH3 containing cow serum albumin ] (1%BSA/ 
CB buffer solution) 1, and the sCT solution was prepared. After adding 80mg for 
diglycerol mono'oleate (DGMO, dayUght chemical company make, trade name) to 
20micro of this sCT solution 1 and mixing medium-chain-fattyacid triglyceride 
(PANASETO 810, Nippon Oil & Fats Co., Ltd. make, trade name) SSOmg further, the 
supersonic wave was applied for 5 minutes and the sCT enclosure micro emulsion was 
prepared. As a result of measuring the particle diameter of a micro emulsion with laser 
light scattering measurement, it was 4.3 micrometers in mean particle diameter. 
[0028] <Absorption experiment> 200micro of physiological salines 1 was dropped at the 
abdomen after abdomen depilating with hair clipper and a shaver under urethane 
anesthesia, and energization (l kV/cm, 25microFD) of the Sprague-Dawley rat was 
carried out twice using the electrode shown in drawing 1 . After energization, the 
physiological saline was wiped off immediately and the above-mentioned sCT enclosure 
micro emulsion (mean particle diameter of 4.3 micrometers) 200microl was applied to 
the abdomen. After this micro emulsion application, it collected blood from the jugular 
vein with time, and the after [ centriftigal separation ] blood serum was obtained. 
Subsequently, the calcium concentration in a blood serum was measured with the 
extinction method (UV^570nm) using the commercial calcium measurement kit (calcium 
C Test Wako, Wako Pure Chem make), and it compared with the calcium concentration 
in a blood serum before medication. As a result, drawing 5 is. 

[0029] <[bst result> The mean particle diameter of the micro emulsion used in the 
example 2-1 as aforementioned is 5.9nm, the micro emulsion used in the example 2-1 of 
an another side comparison is cloudy, and the average ****** is 4.3 micrometers. When 
an example 2-1, i.e., electroporation, and a micro emulsion (mean particle diameter- 
5.9nm) were used together as a result of the absorption experiment using the micro 
emulsion from which particle diameter differs in this way as drawing 5 , the calcium 
concentration in a blood serum fell to 69% before administration by the time of 2-hour 
progress. On the other hand, in concomitant use of the example 2*1 of a comparison, i.e., 
electroporation, and an emulsion (mean particle diameter' 4.3 micrometers), the 
calcium concentration in a blood serum fell only to 90% before administration by the 
time of 2-hour progress. 

[0030] In the case of a micro emulsion with small particle diameter, since sCT which 
could penetrate the very small hole formed of electroporation, and was enclosed there is 
absorbed by the Sprague-Dawleyrat inside of the body, the calcium concentration in a 
blood serum falls, but this fact Since the formed hole by electroporation cannot be made 
to penetrate if a little large emulsion of particle diameter is used, sCT is not absorbed, 
either but it is shown that the calcium concentration in a blood serum hardly falls, 
either. The importance of the particle diameter of the micro emulsion combined with 
electroporation by this example of an experiment was checked. 

[0031] [Example 3 of an experiment] Micro emulsion pharmaceutical preparation was 
prepared by the formula shown below. The particle diameter of a micro emulsion was 
measured like the example 1*1. 

«example 3- 1» Each component of the following table 1 was mixed and the micro 
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emulsion was obtained. The mean particle diameter of this micro emulsion was 25nm. 
The nonwoven fabric was used as a micro emulsion maintenance layer of drawing 2 , the 
micro emulsion was infiltrated there, and the pharmaceutical preparation for 
electroporation was prepared. 
[Table ll 
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[0032] «example 3-2» Each component of the following table 2 was mixed and the 
micro emvilsion was obtained. The mean particle diameter of this micro emulsion was 
SOnm. Using sodium-carboxymethyl-cellulose gel as a micro emulsion maintenance 
layer of drawing 2 , the micro emulsion was distributed there and the micro emulsion 
pharmaceutical preparation for electroporation was prepared. 
[Table 2] 
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[0033] «example 3-3» Each component of the following table 3 was mixed and the 
micro emulsion was obtained. The mean particle diameter of this micro emulsion was 
45nm. Using cellulose acetate membrane as a micro emulsion maintenance layer of 
drawing 2 , the micro emulsion was infiltrated there and the micro emulsion 
pharmaceutical preparation for electroporation was prepared. 
[Table 3] 
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[0034] 

[Effect of the Invention] This invention can obtain high drug effect compared with the 
conventional technique by making the skin and membrane produce the hole of the 
transparency root by electroporation, and making the drug enclosed with the micro 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing l] Drawing showing the example of the electrode for electroporation. 
[Drawing 2] The example which shows the use mode of the micro emulsion 
pharmaceutical preparation for electroporation. 

[Drawing 3] Drawing showing the particle size distribution of the micro emulsion 
prepared in the example 1-1 (the same is said of the example 1-1 of a comparison). 
[Drawing 4] Drawing of the calcium in a blood serum after the medication to the 
calcium concentration in a blood serum before the medication in the example 1 of an 
experiment showing (%) comparatively. 

[Drawing 5] Drawing of the calcium in a blood serum after the medication to the 
calcium concentration in a blood serum before the medication in the example 2 of an 
experiment showing (%) comparatively. 
[Description of Notations] 

1 Insulating High Polymer Film 

2 Electrode 

3 Electrode 

4 Adhesive Layer 

5 Micro Emulsion Maintenance Layer 
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Drawing ll 




[Drawing 3] 
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[Translation done.] 



